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Abstract (Basic): EP 1061497 Al 

NOVELTY - In display element (PXL), light emitting elements (OLED) 
are selected by scanning lines (X) whilst brightness data is applied to 
associated data line (Y), to store a brightness voltage in capacitor 
(Cs) and produce required brightness current via transistor (TFT2). 
Following the write period and during the scanning cycle, stopping 
transistor (TFT3) is activated, via stopping line (Z), to discharge 
capacitor (Cs) and extinguish light emitting element (OLED). 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
driving method for an image display apparatus including a number of 
pixels arranged in a matrix. 

USE - For use in image displays of the active matrix type where 



brightness is controlled by the current flowing through the light 
emitting element, e.g. organic electro-luminescence (EL) elements. 

ADVANTAGE - Enabling the light emitting elements to be extinguished 
during the scanning line cycle, allows the ratio of light emitting to 
off state to be used to adjust the display brightness. Also, the on/off 
duty cycle can be freely set, so that a degree of freedom is available 
in the current level for the light emitting elements, consequently, a 
degree of freedom is available in designing an active element to 
control the current flow, resulting in the possibility of designing a 
display with higher image quality and/or with smaller pixel size. 

DESCRIPTION OF DRAWING(S) - Two figures are used, fig. 1 is a 
circuit diagram of a pixel of an image display apparatus and fig. 15 is 
a timing chart illustrating pixel operation. 
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OOr.m, ^hm^M^it^lS^.^c r = 3. 9. * 
* U 7»aSA^ = 1 0 0 c m2 , ' V ■ 3 . MSSfcO 
Wi:- ; ;f)W! p = Bp/Ex$ = 0. 8 At A, IV 
g s - V c hi I (BBfifcaiE) (O if - p = 5 Vt 

66, TFT20KIWJcLTtt, Wifiutat (1) RI^ 
(2) ^fc0J:0'll^^o 



1 g) | . w -Cox-Vp2 =270 /xm 

S 0 . aftroSI» h7> >7 * TtJ-t* iC*5ViTti±IE 

BT**K*«4t*- flWAtf V p = 5 V<fl*#fc43V>T 
fc . ^Tt^S £64 KM 7*1 W L i -3 > Tnii, 1 ien 
% fc 0 offix r ritW-ziT o V .. ' 6 4 = 8 o m va 

* T F T«tt 05 tf b 'J $!:iot, B*^««filt#» 

^ /jn $ < -r ^> 1 1 \Z h [fi* A* * 7 - - S'i s t L T 

tt, at (3) can**v i J7»»*jx*«o7 , n-fe^/t 

7 - * «B * ftffl C jftST 4 - i A 5 *a * . 1> ^ 
L- . 7 1 n iz X / 1 ? - 9 4 W i v i tt ( C tti& «t < # I W 
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OJfl 5lwH 5 * >tt»TTiB««^lt s«yrr a c 
u -r c* t >T fc/t y ? 7 -f h ro«^7 Sgft £ « 5 c t \z 

* - 1 tc =t 13 . mmmmz®®W!g.z®®wjk-?$> 

S. 

[ooi4] t: sa*. 7 9 t-4 ?-< 'J 
isiiKiifc:- i p cJ*# U I P «T F T 2 

Ttfzt; ■< xm0M®r®nv%<t&m < . mzw& 

[0015] 

Miff****®**] ±5£l/fc«*<oS««»MI 
0 aoBirJST 4 n £ *« 

ii^K^T-^it^^ h u ? xtticKssn, & 
mmt. mtn^nmiz^xmmm<tt^>m 

Mf-t. C «fc -j T*«W a n& '-3 r- 64 *. 



fc»@i-c-.^r m^mtimim^m. iz^x . m - 
<Tj?Lim iztm s ntzmznmm? tt>%. 
mim-zmmzmn-rsmwm&v ! - zmmz 

[0016] tf*L<»*. waeww^fttt. fta*cii 

fg«n: v k; aa - rottnas^roy- hm<2 i^tis 
^^.m £¥ff caitfcff ih»i«w»*^ t TP! -mm. 

<0«J6»*T?tt. *HE«»?Rtt. JWSt^iltt^C 

te^©«?ttH-sME*-t io*B*T?i^asa« s na 
«. rofta«a a ftfctftf roar 

Vs. jeJcWo30fi»*"?«. »5Bt*^C 

stnsasss^-r * am** mmzm. 
f- mm^h^>^7,^o)¥-Hz-wmms 

itw^-zsv* mmtz^ztizftm-?® 
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[0 0 17] *£9!(i. X. iiRCiB-roHBEWWR** 

ft. J:£SX *.#«T 1" cops «« * 4 A « r- 
t?3B— OtSSljR^i:. .fc3E/f£ifl«8&. JbSEil&coESi 

}?*t<H JtK#l»#*ii, .bS£-4E3£-y--f 7 >H«ffl 
l*IT. ±3E.6*T#fS3» 5 JiSEtWSSM sTCOlfficoPSIS] £ 
BISIIBTft*. X. iffi^r-cofiEfi^^ti. iei*y- 
hitPJllh^^/X^tSf], JtE»lli*lfttt. » 

j&&y- hsm^xii^ h7> vx?coy- hcjBfcsn 

%M 4*«Ffr CRttfcttfcMPaM: J: o TWP S ft*. 

acjESaS tat& 5 F'ff <Ct£ 6 ftfcMB&K: =fc -j TttflB c ft 

-&tf#§-rass-? ^ • ±Se*-«w8-7 : ii J--iEfS~co 
ma*TCSy*$ft5«!:ct>K:. >-3Q5S=©S»-7-tti5rJe 
co#?9«&lc^M$ft. J-.SEMffl^Stli. ±E#jK*tt 

coy- h C-«I**»K 3 ftfc&S^? * <t ±3E*W 
¥fttt. i£&i£7-cO{iii^co^&£» t<3 d tCiO 

■7 > > X 7 coy- h OWtiL&MW t TiSsg gMflTT*. 
X. JJMW^fttt. J:Ejfc*««C±£iI***JT"*" 

-s. x. n. m. *&<D9&tm : r-*mi„ 

ffiTaStfTBJtgT**. X. ±SE-S--C0fs^^7-(J. 

a. X. ±E*M^***iM?***0»I?ns'*a < 
A77 5 ft *j£SESB3RlHl»t . >-3ESiS ?Dy> SffT>S 
cojOTilM L tSffi r^A?} S ft. J-JEsSSRX 
11 " ft i ¥ff CtSt l*fc*l»*4jW? TSMMBB t &f 
L. ±IE**»«, ±E**»raB»C * O itESifi 
7 d 7 7 CMM L Tjft«i«? 5 ft- timmZ&fitZ 
tth\z. jfcSitra, /K*J»0^(ci o ±3EiSif Sftfc 
5iii:.i7n 7^(C|S)KSLT. ±3El-*«JWWrtT?±3Ej£fi 
»Xf4JW»»*^Lr*Ba4aiHT-r«. SIC ±IEr- 



^SI!cWKItia€#Aar-^M®|SIS^W u. ±3E 

$ ft/ii*JIWElS8 co -77 co A/J«7 tCJSl^t Jn^iis 
IC. hE*J»EI»0£il^*«±3EifcaftfHI»»^roA^ 
CSEK $ ft fcMHS8llEl8 w -77 CO ATlSS-T IC.J&g? $ 
ft. g3*g«l2i8&cO^<OA^lw?(C±3ESifi ?Dy? 

7jtA77Sft£. 

{tLrW&^Z&m%lzWZ!A/vfc.&t, ^cOytitli-y- 
•f^il- (71/- A) coJigf»$R7J^rtlcS$jiSft5^ 

xfSff-ra. cftcinti. mm&nm 

!ra-r-f -) co^Sii^»J!C«-5"*7 ! c^7-C')tf-i7 

§r%:c/j^i^5. 5sc«k&.*h. y^.-y^ 

d t.^TS'So ^l/urf, ra-f^ - ^ 1 , ' 1 0 ICT-S 
t, [ptl OffiCLTfeiMffOlifi^^ft*. I p 
§r 1 0 igirTfti-sfT F TcOt^t *,'L ■& L*l,'10 I'T 
ICOi-jlC. yrz.-^-f-'ijl^lCifl 

[00 19] 

$JSCUTV>*. H*Ta±-3C. ^iSftag^SStt. 
fTrTEcoSSE-tM?;!' (7U— A) TSB* P X L 4jg«t 
•a/^sico^^ix i. iisH P X l £ffi®nr£fc#coJ!ffi 

urn s ^ a a t — .^m y ttff h 'j 7 x ^ icfiE aa s ftx 
v»* . ^*i8S xif- ^» y <D$mm izMi&z tiftmm 

PXLS. JBtlR^OI. EDi, SB-OflHftSS^T** 
TFT I i, ^-cOftga)]^ : ?T-S^TFT2 t, 
IC $4«t&. «t*?OLEDttfl«fc«ft*«ll{« 
iz =t -j TWiS *qE<fcT a. T F T i it&=m Xtr«toT 
i&J P S ft£o r- Y *^ S. <> A. 6 ft A. « Srfflia 
P X L tnfcfiWN? R C s ICS TFT2fi 

c s {z9z&tit\mmmz$c-c5wmT'0 led 

C^Ta^-Sfill^MISilTa. P X L "vcoWffiitf&coS 

IWCfiMBiy5Cfc*ftfflfl (f-?«ttVda t a) * 
cn;jDT^ :>l:i-)T frfrft « . IMS P X L c* $ 

tifcwstffjg itat&m x > o ft ft i fee^ 

»C s !CffiJ#$ft.. 583t*7-0 I- E DHSftSftft»S 
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TS. ^SfcJEWaSTttMW^ftA*. TFT2 0>y- h G 
lljglfcSftfcTFTS (SBS«Hah*-T) «r£». TF 
T 3 coy- h G C4 A4IWW«*HC «fc 0 T F T 2 0)^- 
h*tt**]*P O L E D S?WTT3 - fcA^JtET* 

a z fefr LT#j£-ra* **± ©she* p x l cfr an 
« t f t 3 1: 4 K 6 ns. fMWflW i=Jfc cttfts* 

T. TFT2«VgsA<0VtS0. O L E DtcSEtlS 
ttflttSJStUfT* li^tS. T F T 3 coy- h G Ji£ 

ffihftWPft Z WttTSBfcff ikMM Srfr 0 3 <h a<-c* 4. 
[0020] H 2 tt, HI CiR Lfc PXLSThU?^ 

*. HS-j-SA'SC, $ISX1, X2, XNW7 

*d£SIX tx— ^ISYco^ftfflJciii^ P X L^TfMSft 
T<^*. X, ££»X1. X2. XNt?fifi:, ff 
itMWRZl, Z 2, ZXA*»lS3hT^£. Sfi 

»x{i£Sfiiefi(i»2 lcf^ntt^. £jhub 

SMsIS 2 1 SI •> 7 h 1/ v 7s £ A/T45 0 , Sit £ □ v 
<y V C KlZ\mLTm&Z?- h-'Vl-X V S P 1 
«5i£1"*Ct*CJ:0, ifcttKXl. X2. XN*- 
JeSIM ^PrtTJIR&jRK'f*. f?ihf&W«Zld: 
#jhffiWftK!niHlS2 3Cj£jKSttTt>*. CtOlBftlH] 
B2 3t)y7hL^^?^TfeO, VCKl:W»L 
XW&Z 9 - h /VIZ V S P 2 feJg^(E3l"J" £ C t\zX 

#±(wai*zfe:fW»fi^tffl^'j-a. tes> vsp2 

ttSHSB 2 4 c J; OBfjEWWfc^t V S P 1 frSiBBfl 
Sanx^*. ?-^»YtiT-^Sil!5BSIj(2l»2 2IC& 
«$tiT4of9, ^«MXca3SR)!S^«{rPlWLT, §f 
-^»YfcW»«K»*Lfc«affl^«rlii^"J'«. - 
©Wfr, f-?il»2 2lt i->tot$*ttjU;MDH] 

4tti6TS. SEW*, r-^*01ftlUiK2 2tt. ^fc<* 
* jftJB&IBIft * fr 71 ^ , iS#5 * ftfc H 3R cofi 1 1 1# L XM 

[0 0 2 1 ] Bl 3 ti, {§2 ;ctS Lfc*55 a JJOS— H SS® 

j£jeiuKnigi»2 iai) ; iSJSii33S2 ncA/j^n^. * 

2.Sffi»)ISSfr2 lttVSP 10 Art SB 
/7D7^VCKi:fflLTMSX[. X2, XN 



l , fem&mixwmwmm^ pxl e* 

* j&*ftTH < o #»* P X L K»S&£*afcJWffllHB 
I^Si;fciftKT»t*BI!jtt'r«. VSP K2@J£[HiS§2 
4 V S P 2 <k LTf?it:*JiWffiBRl»H» 2 3 

ilA^en^o #±SIIW«!83ftl5!K2 3ttVSP2*g 
it fc th t . HIlS JD-yJVCK !ZMJ« L Tff±*JW« Z 
L. Z2. ZN$ffi^S^L. W^^^iT 

[0 0 2 2] HI nSH3(r^UfcJ(-SIJt0B!K«CJ:ft 
«, ^*P XLA<»3tT*Ofi»a«»B*«*a**l 

[0023] »ftco»nap^ea^a«^itt- ii 

£&§t-#lT tt, T F T 2 «lr X*KT CO J: o Cft»T 
?-^*;MB : W=5/zm 

f - f : L = IW • / ( 2 * I p > ) '/i-Cox 
- V p 2 = 2 7 0 /z m 

:n5WTFT2WXIt ai?^ra-f.f- 

iSttll-WtLT, Hl»ciftLfcTFT2«*-fX*K 

?-**;H$ : W= 5 Aim 

: L = 2 7 0 m mx 0 . i = 2 7 ^ m 

% 0 fm$izoLEDtz^ftz>n:mz$. 

(1) \ZftoXl Offifift**^ fa-f^^O. 1 

T F T 2 O^r * Jl* L*<S£**IO L . ' L 0 i^CtllC'jN 
2 <0 i-^ ***** A* 0 . ^ E L <D & 

[0 0 2 4] H4*i, *5S l HHA^^iSHk3i*aHwJB 
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* l rz^-mmmt^mt^yy \z \tttfotz&WM 

^ £ft LTSS? tcL/Tt- a SB — / 

-CDji«a*SSIBT* 13 » R C B HiRfiAWO ^T6ft 

H-0)S3t«XC», & JOSHES* PXL£*Bi;:» 
mtZ>--Ji> ffifcfflWttZR, ZG. rJZBi:#, 

?BffT#**-3KLTVi*. ftftWKtt. RGBZgO 
D1& P X L Kjfefjfc LT, ElTScO^±«M«Rlffi»S» 2 3 
R, 2 3G, 2 3 Brt*JM*CKttS4TTV§. .X, ilft 
b 0Dff jt«WIUEn@S 2 3 R ■ 2 3G, 2 3 B fcttJfc 
LT. **J54*£jSa[sIS»2 4 R, 2 4G, 2 4 BAflS 
i'tentt^c ffioT, RGBgij^iC, VS PI cogs 
RrlBiajeT*. VSP2R, VSP2C, VSP2B 
t»«-r5*ll:*«»B»B»2 3R. 2 3 G, 2 3B 
KiES&*TftgT*<&. {?±f&JIBI8Bg»jLinK2 3Ri:ioT 
•JWSft4^±WW*lZRlc»i, ifcgil* (R) **SBK 
Sft. #jhfMW*B»EI»2 3GC£?T«»£tt*# 

ib«»«zGiw^ ftfiBB* (G) mm* ft, »±m 

ffl&WW}\m$£2 3 BfritoTfW»Sft§#itfW»IRZ B 

Ktt, sfiHSi (B) ,^Mcn^, a^&flfaRKift 
a, RGB««fi»i:, ws^pffi-r^^. Sot, a 

ffi[£]^2 4R, 2 4G, 2 4 B^iSSt^iaSra^lCttS 

era ut^^^^^t ar k, a® 

Eltt2 4 RCOiB6B?lffl*fflIinu, *fil:»l*f5fa- 
x 4 - * ffi *f W < £/h $ < T 3 - 1 T , # 3w5R# £ §1 bb £ 

i (ot;L£M •«*JW»i»JfT*3l5^K:»i»J6 , r*# 
^^OLEDiil^JCttUSnfcTFTS (MZcOffi 

jr'e-^o led csitn*«9[ sjEBsr* - <t a^kst* 
s^urra-^s«±a)*iB*p XL{:f£n§TFT 

t T F T 2 i tc T F ~ r 3 SWA S tlT45 0 , TFT 
3 <&y- h L .;o' OLED icsmsfc* 

*t>/t7f^:i//T^^ «, TFT3S, TF 
T 2 £ O L E DcoWv ftWtO LEDiVdd twWUl 
If AT*££&*rtET*S. 
[0 0 2 6} H6tt. **W^^*^ili»aw8aotB 



A«#itw»aiz j;*ia»as^. *fta;£«»Bi-Trtt 
siasnfcflfi^a)**? (7' /-ha) 60®t£«tih*iffli 

IZCiDWLT, *OLEDt«*rr*. EL, o 
L E D co 7 / - K A ttfifc* co^-^fC - JESti© Vddi: 

-E-t75«ffi*tfWW$n*. 7/- K«ft*+^JB5Vs4ltT 
tttf. OL EDCIiTFT2 iCioTfMflf Sfl5*SIW< 
Sfttl45A«, OLE Dtt-S»?*?T»8Kffffi*<*4ft 

77- K«tt£+*K£^«ffi Cffl*tfffi*lMrtfl[) £ 
T^diiriO, OL EDir5ttn^m^^^7T^3i 

[0 0 2 7] H7tt, H6«riSLfc)BnB«IB»ft^*JW 

jfeffl^tttt-t^itftji^ffiW CRT) ±iS*f^-r 

ff±W«paHZ*-HSF*ClW»LT. ^li^ic^^n^ 
OLEDSt>t5. #H5*CDOLEDtt 

W*t0fSWiSffiBSM rrtiatSi, ±T©ffit#J»P 
^ Z L T± OLED 0 7 / - K A fcftiMffiK: 

$-«Jffli: i 0 , iiiWttTTa-r^ - r . 'T 

'>& < i: ifefflB »fflT«il * CO * > , - x * 7 1 M f^PT % 

£ ft S mt X ? OjftJTWAft Sis 
[0 0 2 8] H8(2. **^C^§li*aSaKOS 

X IflIX N €:?»Jffl L T*il X P XUfa-f-f- 
tt!5'J«C»]l»lHl»2 3' SKltT^S. MWHIift 2 3 * c?; 
A/J»?lCflBttS*lTV»*. S7> Ky-ha»2 3(73 
^LTMflXl, X2, XNCMLT^ 
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frLT*j£S*Xl. X2, XXiCftftLTVa*. 
X, VS P L»^©*JSE»»fcH««-iISra*2 4*4h 
LTVSP2£fc(J. JW«sl»2 3' csy&sna. - 

T-^j«IB«llHl8 2 2CtftKaftTVi^. TFT 2 60 

OWftJiN?^ >^;^'!C0TF T 2 7 lIsfc-sTfc/MSPT? 
SS. TFT 2 T^-M^oVCK/jl^jnTH 

wisti. 0i oc^Lfc^oii*i5iawiJ5JEtra--"e* 

jKLT#S^PXL{CT r --^Y^6ff«0$:ST1f^ 
**t&A/T?*ffli* P X Lfl>SS3t»-FO LED 

[0 0 2 9] H 9 tt, K 8 K>k Lfc^E^/^fficOfj^ 

SB**- h/W* V S P 1 :S^Sftffi»l2l» 2 1 
&:fiISBs]»2 4KAftSft*. £ffiaBSMHliS2 ltt 
vs P 1 ftgttAnfcSi:. iil?Dy5 VCKKHJBI 
l,Tj£3c«Xl. X2, XX£*WS3?U £i£tt 
*iST«ii* P X L KW&WrfiS^ tii/u-c^ < # £® 
3 tt§ S )A i ftfc fl« if « fctf> C fc 5fi« TSBt € BBtt-T 

ffiU *3»JEJg«TttT FT2 6. 2 7 fcttttfe:: 
£K:£!5. #r-*»Y»SVCK = H U\^V^M <V 

9WVCKOjft»CL, HSttu, r-.?i^S»CA 
•yf-^^tftUTfllSMKatuT**. VSP USEE 
S»2 4"CilSS*lfc*<t» v $ P 2 iLT»IWB»2 
3' CArtSn*. U«PiaS2 3 l KVSP2**ttA 
ttfc £ <h , i7 n y y V C K iCfsj KB L/ T3lMFj"S*t. 
*OdJ^7tt7>l^^-KB»2 8irA^7SftS. #7> 
py— hUB^ 2 8 CttVCKA<K»(CA^5*lTl»*«) 
T. ffl0lsl&2 3' COf±5^7*<H (/Vfl^lO Tlov 
CK = H (/WKM <0BS££SE«X#»*iS*l*. 

Cfc i '3 E % V C K = H C0t$HW 14*7*-** Y t» 
£ 0 (Cffi £ T 5 X. 5 nTV^cOT, M0 H & 2 
3 ' (C^oTigS? <* n X $ nfc®i8 ttffi 

[0 0 3 0] la l 4*S*3SWJr*^*ii**RfSfi«* 



jft-r*i-5«c. swta^oL EDcft»t*«*a**j 

h 7 >v**T F T 2 CO^r- h GCfiSttSilt* 

HTtt) Ti7^« S«fCs«S8*«TFT 

Vtt 2 ©*iftSfl:A*T 4b* T FT 2 coy- Kmffico^ 
{ttft'S, fet, »Sj&*BWTFT2©y-h*ffl 

*4ii*«*«k *3 Vgma x - V t hJU-tTtf 4 
liCioT, TFT2Wir-h* : K*V t h&'RcT 
SCiA^fe, «oTSBt*-POLEDtt*jtr-r*. s 

[0 0 3 1] H I 5t±. H L 4«c«Ufc3BAKii£JBS8W 
ftfBKWCflfc'f 5*-f >yf-t~ht5oo n^r^ 
ffjtlW1IBil*tt. j£3SIM!«t«iaia!IRpicKl/^ 

[0 03 2] tl^tr, CRT{c43^Ta^iffi»«itf 
s e c*-*T»S[S f 3*fi1"*^«C»L, 7 9 t 4 71 

RTICiUfcL«S< ^*a*JRiaT*S. 
* KMM Kl Hff L T AH © S T®T 2> »flk % 93 £g 

[0 0 3 3] 

^co 7 u - a co« *ii^^T^n^i» JiiiS*«)«3t 

itT^^COT, -7U—^i^T^eitnffB<7V#iJ^ (ra 



I 
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*aa%sa*ts;Sfr* - 1 Affile**. 

[0 1] *»WCfrfr*»*a^B©35-»JS»tt* 
tB3 3] SB— «M»«60 ^ ^ yf**- hT'&Z. 
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Vdd 
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777* 777" 777" 



-TFT3 



CB9] :^s^»^^^^H>-y-7 1 ^-h'rs^. 
[Hi 1] fi^oB«3bi^iBO±*l£ia»jaaT* 

[0 14] *^(Cd^^ili«SSSB<^ffiA^fE^fg 

PXL- ■ -BI*, OLED • ■ -SB**?. TFT1 

• • TFT 2 • • -»-«a(lJ*T% T 

ft 3 • • • jBEiiaft*?. c s • • • &?mm> X • 

• -£Sft» Y • • • T^tt. Z ■ ■ • &\bMWM. 

2 1 ■ • • xt£g.m^®^> 22-— T-?mmwm 

2 3 • • • ff.ih»l»»!B»lslS, 2 4—- ilSEE 
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777- 777" 
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[0 2] 
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[0 3} 
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[0 10] 
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1 2] 




[H4] 
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VSPl 
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[H8] 
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-VSP2 



26 
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VCX 
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